Accurate and reproducible interface width measurements are integral in the refinement process for growth optimization of Si/SiGe heterostructures. However, in the Si/SiGe system, there is a lack of welldefined interfaces on the atomic length scale due to both the random nature of the SiGe alloy and to the fact that the SiGe is grown on one of the atomic species (Si) of which is it composed.
An established technique for characterizing interfacial widths through scanning transmission electron microscopy (STEM) is fitting the intensity profile with a sigmoid curve [1, 2] and taking values that are 90% and 10% of the asymptotic limits as the interface width (or some variation thereof). Using this technique, we find that for very thin (<20 nm) samples, the measured interface width can become erratic due to the random Ge concentration fluctuations within the SiGe. Fig. 1 illustrates the observed intensity fluctuations in the Si 0.7 Ge 0.3 alloy in a thick (a) and thin (b) area of the cross-section sample (high angle annular dark field (HAADF) STEM images). This poses a challenge for simple sigmoid fitting as the interface "width" may fluctuate depending on localized Ge concentrations, even for an atomically sharp interface. Fig. 2 (a) and 2(b) illustrate this further. A Si 0.7 Ge 0.3 crystal was generated such that each atom had a 30% probability of being Ge, Fig. 2(a) . Then, from the (100) surface of the crystal, Fig. 2(b) shows the surface where the first Ge atom is observed. When grown on Si, the Si atoms within the SiGe are indistinguishable from the substrate and a "rough" interface may be observed.
Figures 2(c)-(e) summarize a series of multislice HAADF-STEM simulations for perfect interfaces performed using the simulation software Dr. Probe [3] . While we observe some thickness dependence in Fig. 2(e) , the spread in the data from one structure to the next confirms the difficulty with using a sigmoid fit for representing interface width. In particular, Figs. 2(c) and (d) highlight the cause of the conspicuous jump in interface width observed in one of the data series. Si and Ge is randomly added to the model, with respect to composition, to increase the model sample thickness. This causes unexpected fluctuations in the profile (arrows) and thus, erratic behavior in the sigmoid fit, which almost doubles the measurement.
The straightforward sigmoid fitting method works well for thicker samples where the average Ge concentration is represented in each atomic column. However, for thicker samples, image resolution is reduced and chemical information is obscured by neighboring columns due to cross-talk [4]. This presents a problem for reliably resolving atomically perfect interfaces. New analysis methods are needed to define interface width on thin samples in a straightforward manner to facilitate the high sample throughput required for growth optimization. 
